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ABSTRACT
Health systems face major challenges during 
the COVID-19 pandemic with new information 
and challenges emerging daily and frequently 
changing guidelines. Online forward triage 
tools (OFTTs) provide useful information, direct 
patients and free physician resources.
We implemented an OFTT targeted at the 
current pandemic, adapted the content and 
goals and assessed its effects. The OFTT was 
implemented on 2 March 2020 and modified 
regularly based on the revised testing criteria 
issued by the Swiss Federal Office of Public 
Health. After testing criteria liberalised, a 
chatbot tool was set up on 9 April 2020 to 
assess urgency of testing, referral to available 
testing sites and need for emergency care.
In the first 40 days of the OFTT, there were 
more than 17 300 visitors and 69.8% 
indicated they would have contacted 
the healthcare system if the online test 
had not been available. During the initial 
week of operation, using the conservative 
testing strategy, 9.1% of visitors received 
recommendations to be tested, which 
increased to 36.0% of visitors after a change 
in testing criteria on 9 March 2020. Overall, 
since the implementation of the tool, 26.27% 
of all users of the site have been directed 
to obtain testing. The Chatbot tool has had 
approximately 50 consults/day.
Setting up an OFTT should be considered 
as part of local strategies to cope with the 
COVID-19 pandemic. It may ease the burden 
on the healthcare system, reassure patients 
and inform authorities. To account for the 
dynamic development of the pandemic, 
frequent adaptation of the tool is of great 
importance. Further research on clinical 
outcomes of OFTT is urgently needed.
INTRODUCTION
Health systems worldwide face major 
challenges due to the current COVID-19 
pandemic. In addition to identifying the 
rapidly increasing number of infected 
people and caring for the sick, the system 
needs to attend to anxious and potentially 
misinformed citizens. New information 
about the disease emerges daily. As a result 
of this, and changes in the testing capacity 
of health services, guidelines have been 
adjusted frequently during the pandemic. 
It is difficult, therefore, for physicians 
and patients to maintain currency with 
respect to these changing guidelines. Thus 
an online forward triage tool (OFTT) may 
provide a current, credible and practical 
source of information for patients and 
physicians, direct patients to the correct 
level of care and free physician resources 
for sicker patients.1 The requirements for 
such an OFTT in terms of timeliness and 
flexibility in adapting to changing guide-
lines are high and represent a major chal-
lenge in operating such an instrument.
It is estimated that around a third of 
adults use online tools to assess their 
health,2 but this figure may be higher 
during a pandemic. During the H1N1 
pandemic, an OFTT prevented an esti-
mated 100 000 emergency department 
visits in the USA.3 4 The objectives of using 
an OFTT (eg, prevention of emergency 
visits, management of testing capacities) 
can vary during the course of a pandemic 
and may need to be adapted from recom-
mendations for testing, to urgency of 
testing, available testing facilities and 
referral to emergency services to ensure 
safe patient care.
METHOD
We developed and maintain an OFFT as 
a new non- commercial initiative based on 
the official testing guidelines published by 
the Swiss Federal Office of Public Health 
(figure 1). During the first months of the 
pandemic, the test recommendation in 
Switzerland was based on known contact 
with a patient with COVID-19 and 
history of travel to affected areas (Italy). 
During the course of the pandemic, the 
recommendation changed to a risk group 
based testing strategy (testing in health-
care professionals, patients>65 years 
and patients with pre- existing conditions 
such as hypertension). These test recom-
mendations of the Federal Office for 
Public Health (FOPH) were immediately 
implemented in our tool. With increasing 
spread of the virus and increases in testing 
capacities, testing criteria in Switzerland, 
issued by the FOPH on a national level, 
changed to a very liberal testing regime 
(now providing free testing for everyone 
with even the slightest symptoms or 
minimal contacts to confirmed cases). This 
limited our initial approach to provide a 
recommendation regarding the indication 
for testing.
We responded to this change in condi-
tions by implementing a technically more 
advanced successor to our primary tool 
in cooperation with several national and 
international partners.5 The advanced 
application employs chatbot technology5 
that adapts its questions to previous 
answers by the same patient. The focus 
of this further development of our first 
tool was placed on recommendations 
regarding the urgency of consultation, 
possible places for such consultation and 
the need for self- isolation rather than 
whether to test or not. This application 
is subject to the European Regulations for 
medical products.
Importantly, those users who are advised 
to obtain a test are instructed to call their 
provider beforehand, reducing the risk of 
exposure for providers and other patients 
in their facilities.
Data collected are described by date 
and testing recommendation given. No 
patients were involved in the design and 
conduct of this study. We plan to dissem-
inate the findings of this study among 
patients in scientific presentations to the 
public at the University of Bern. Both 
tools are provided free of charge and the 
authors have no commercial interest in the 
products.
RESULTS
During the first 40 days of the initial 
OFTT, the site saw more than 17 300 visi-
tors—69.8% indicated they would have 
contacted the healthcare system if the 
online test had not been available. As of 
13 April 2020, 72 different websites run 
by physicians or dentists in private prac-
tice referred to our OFFT. Recommenda-
tions regarding testing varied greatly over 
time (figure 2).
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Figure 1 Screenshot of the online forward 
triage tool.
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In the initial week of operation, 9.07% 
of those visiting the site were recom-
mended to have a test. A major change in 
FOPH testing criteria on 9 March 2020, 
and adaptation of the OFTT, led to an 
increase in recommendations of all users to 
get tested to 35.97%. A subsequent change 
on 22 March had a negligible effect. The 
proportion of visitors who were recom-
mended to have tests differed between 
regions. This difference could be an indi-
cation of the prevalence of COVID-19 in 
different regions. Overall, 26.27% of all 
users of the site were directed to obtain a 
test for novel coronavirus.
The Chatbot application, which focuses 
on time and place of treatment, has had an 
average of 50 full assessments/day.
DISCUSSION
In the initial phase of the pandemic, the 
vast majority of our OFTTs’ users did not 
fulfil the national Swiss testing criteria in 
effect at the time of their inquiry. For a large 
number of users, the risk of infection from 
unnecessary travel and exposure to poten-
tially ill patients at testing sites may have 
been avoided and the healthcare system 
relieved of unnecessary consultations. The 
very high acceptance among general prac-
titioners and dentists as indicated by the 
large number of patients referred to the 
OFTT underlines the professionals’ need 
for advice. On a macro level, analysis of 
user responses can identify what changes 
in FOPH testing criteria are responsible 
for what change in recommendations and 
support authorities in balancing testing 
criteria and capacity. Analyses of user loca-
tion may further inform dynamic regional 
allocation of testing capacities, help target 
interventions for education and informa-
tion and localise hot spots of COVID-19.
Adapting a tool not only to current 
test criteria, but also to current problems 
society and the healthcare system are facing 
and that might change during a pandemic 
is a major challenge for the operation of 
OFTTs. Depending on the current state of 
the pandemic, the aim of an OFTT may be 
to manage testing capacity or to protect a 
healthcare system from collapsing due to 
too many emergency consultations that 
could be managed elsewhere. However, 
it is essential to adapt these strategies and 
consequently to adapt or even shut down 
an OFTT if there is sufficient testing 
capacity or if it becomes apparent that 
indicated emergency visits are not taking 
place, for example, because of fear of 
infection.
Further research should be carried out 
to improve the accessibility of OFTTs for 
all populations and age groups. A first 
work on a self- triage tool for COVID-19 
could confirm a good usability in patients, 
recruited from an academic setting.6 In 
Iran, during the COVID-19 pandemic, an 
on- line screening system results in specific 
advice sent to the user by SMS, including 
referral to the appropriate health centre.7
In addition to OFTT, other telehealth 
services such as video consultations may 
improve these online services.8
LIMITATIONS TO CONSIDER
Implementing an OFTT is technically 
easy9 but requires careful consideration 
of applicable data privacy legislation. 
Because of this legislation, no information 
is available on the course of the disease 
in the individual users studied and on 
socioeconomic factors influencing the use 
of the OFTT. These privacy issues may be 
one reason why, despite the increasing use 
of digital decision support tools in general, 
research investigating patient outcomes is 
lacking. Further research on outcomes, in 
particular on the accuracy of recommen-
dations and on the adherence to these 
recommendations is important. Factors 
that influence the acceptance and use of 
such tools should further be investigated.
CONCLUSION
Setting up and promoting an OFTT is 
straightforward and should be considered 
as part of local strategies to cope with the 
COVID-19 pandemic. It may ease the 
burden on the healthcare system, reas-
sure patients and inform authorities. To 
account for the dynamic development of 
the pandemic, frequent adaptation of the 
tool not only to changing guidelines, but 
also to changing requirements of a tool 
during a pandemic is of great importance.
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Figure 2 Recommendation by date of inquiry. FOPH, Federal Office for Public Health.
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